Introduction
============

Hypertrophic cardiomyopathy (HCM) is the most common hereditary heart disease in the world (prevalence of 1 in 500 individuals). It has great clinical and phenotypic variabilities. Despite its identification as an autosomal dominant feature, many genetic mutations are involved in the expression of the disease and the primary etiology is still elusive.[@B1][@B2]

Although HCM diagnosis is complicated by the genetic variability, it is generally characterized by a localized left ventricular thickening which is out of proportion with the hemodynamic load and unexplained by systemic conditions. Current guidelines suggest that diagnosis of HCM should be considered when there is a maximum ventricular wall thickening ≥ 15 mm or ≥ 13-14 mm in the presence of family history or compatible electrocardiogram when detected by echocardiography or magnetic resonance imaging (MRI).[@B3][@B4][@B5][@B6][@B7][@B8]

The outcome of HCM patients has not been properly described in the Latin American population; the frequency of the disease is unknown, as well as the predominant phenotypic expression. The long-term prognosis of these patients is also ignored.

To determine the survival rate of HCM patients having different phenotypes in a Mexican cohort from a third level outpatient center.

Methods
=======

Clinical and echocardiographic data obtained from 77 Mexican patients (37.6 ± 17 years old) with recently diagnosed HCM were analyzed according to the current guidelines. The average duration of the follow-up was of 6.6 ± 4.9 years.

Results
=======

[Table 1](#T1){ref-type="table"} shows the demographic data of the patients and the average duration of the follow-up. Forty one patients (41/77, 53.2%) were found to be in functional class I according to the New York Heart Association (NYHA), 33/77 (42.9%) in functional class II, 2/77 (2.6%) in functional class III and only 1/77 (1.3%) in functional class IV. The [Table 2](#T2){ref-type="table"} shows the NYHA functional class of different types of HCM.

In our series, 39% (30/77) of the patients started with an audible heart murmur \[being more common in men (19/77) than in women (11/77), although not statistically significant\]. The most common symptom was the presence of dyspnea, which occurred in the 46.7% (36/77), chest pain which was present in 35% (27/77) and palpitations that appeared in 28.6% (22/77) of the patients. Syncope was observed in the 14.3% (11/77, being slightly more common in men) and lipotimia in the 7.8% (6/77) of the patients.

The electrocardiography showed sinus rhythm in 64 (83.1%) patients, pacemaker rhythm in 9 (11.7%) and atrial fibrillation in 4 (5.2%).

The echocardiographic study made it possible to characterize, that in our cohort, 45% of the patients had non obstructive septal asymmetric HCM. The distribution of phenotypic patterns is specified in detail in [Table 1](#T1){ref-type="table"}. The echocardiographic measurements of the whole group and of the HCM types are shown in [Table 3](#T3){ref-type="table"}, with statistically significant differences in relation to the thickness of the interventricular septum, to the left ventricular end-diastolic and end-systolic diameters and to the systolic pulmonary artery pressure ([Fig. 1](#F1){ref-type="fig"}, [2](#F2){ref-type="fig"}, [3](#F3){ref-type="fig"}, [4](#F4){ref-type="fig"}).

Regarding the treatment, the 76.6% of the patients were managed only with medical treatment. The rest (23.4%) underwent to pacemaker implantation, alcohol septal ablation and septal myectomy, [Table 4](#T4){ref-type="table"}. In patients with stroke the cardiac rhythm was atrial fibrilation in one and in the other synus rhythm with ventricular and supraventricular arrythmias.

During the follow-up time, 17 patients (22%) died: 4/9 (44%) with apical HCM, 5/20 (25%) with obstructive septal asymmetric HCM, 6/35 (17%) with non-obstructive septal asymmetric HCM, and 2/13 (15%) with concentric HCM, [Table 5](#T5){ref-type="table"}.

The survival rate was worse for patients with apical HCM, followed by those with obstructive and non obstructive septal asymmetric HCM and patients showing concentric HCM had the best survival rates. There are significant differences as the survival rates decline in 65% in a 9 years-period. Log rank test showed significant differences (*P* \< 0.002). These results are shown in [Fig. 5](#F5){ref-type="fig"}.

Discussion
==========

The diagnosis of HCM is hampered by the large phenotypic variability of the disease.[@B9][@B10][@B11] It is generally characterized by a localized thickening of the left ventricle that is disproportionate to the hemodynamic load (not explained by systemic conditions). The current guidelines state that the HCM diagnose must be considered in the presence of a maximum thickening of the ventricular wall of 15 mm or more, or of 13 to 14 mm in the presence of familar history of HCM (or compatible electrocardiogram), that is detected either by echocardiography or MRI.[@B3][@B4][@B12][@B13] Paradoxically, in our study, the survival rate was worse for patients with apical HCM, followed by those with obstructive and nonobstructive septal asymmetric HCM and patients showing concentric HCM had the best survival rates. There is a significant difference in the survival rates which decline in 50% in a 20 month-period. Log rank test showed significant differences (*P* \< 0.001). This finding is controversial[@B14] and brings light to the behavior of the HCM in Latin American patients, since in series from other world regions such as Asian populations, apical HCM is an atypical phenotype and it usually has an apparent benign course. However, sudden cardiac death did not differ between apical HCM and other HCM types in North America population.[@B15] Recent studies showed an increased rate of adverse outcomes in the long-term follow-up of patients with apical HCM and abnormal apical contractility,[@B16][@B17] as occurred in our study.

The aggressiveness of a particular variant of HCM could depend more on the genotype than on the morphological characteristics (i.e., phenotype).[@B18] Kaludercic et al.[@B2] alludes to the fact that specific mutations in certain genes have a clinical and prognostic relevance in HCM.

There is evidence that patients with mutations in the β heavy chain of myosin (MHC-β) have the disease at a younger age, with more severe hypertrophy and have an increased risk of sudden death when compared to patients with mutations at the alpha tropomyosin or MYBPC chain.[@B18][@B19][@B20][@B21][@B22][@B23][@B24] This pathogenic mutation can only be identified in 50% of the patients. However, it is also important to note that the apical HCM has not been associated with a characteristic sarcomeric mutation, but seems to be the reflection of multiple genetic interactions. In fact, in the study of Arad et al.[@B25] in 15 patients with documented apical HCM, only a limited number of genetic sarcomeric defects were found. Actin mutation Glu101Lys was found to be consistently associated with apical HCM. However, as highlighted earlier by the findings of Kaludercic et al.,[@B2] actin mutations are generally associated to better prognosis than those in the MHC-β.

No gene study of HCM was performed.

In conclusion, in a Mexican cohort of patients with HCM, survival rate was worse in patients with the apical variety of hypertrophic cardiomyopathy when compared to patients with concentric HCM. The majority of patients at our institution are considered for medical treatment only. The indication for myomectomy in our cohort is lower than that observed in other centers of international attention.

Our study describes the particular behavior of the HCM in the Latin American population. In this population the disease has a different clinical course than that classically described in Asian countries, which is according with North American populations. Although larger studies are needed to confirm these findings, it should be noted the HCM is generally under-diagnosed and therefore it is difficult to get large number series of patients even in referral centers such as ours. Joint agency efforts should be made to create a register of patients with HCM and thus delineate the particular behavior of this disease in Latinamerica and Mexico and help to reduce cardiovascular death in this population.

![Parasternal long axis view with M mode (A), two-dimensional apical four-chamber view (B), short axis view at the level of both ventricles (C) and apical 4-chamber view with continuous wave Doppler (D), showing systolic anterior motion of the mitral valve with obstruction of the left ventricle outflow tract (white arrows). The characteristic appearance of the late peak is observed as a dagger. LA: left atrium, LV: left ventricle, RA: right atrium, RV: right ventricle, Ao: aorta.](jcu-23-20-g001){#F1}

![Two-dimensional echocardiography, M mode and color Doppler of an obstructive septal asymmetric hypertrophic cardiomyopathy. Mitral valve calcification and systolic anterior motion of the mitral valve is observed (white arrow). In the apical 4-chambers view, a dilated left atrium and severe mitral insufficiency is shown (white arrow). LA: left atrium, RA: right atrium.](jcu-23-20-g002){#F2}

![Two-dimensional echocardiography in an apical 2 and 4 chambers view, tissue Doppler imaging and tridimensional 4 chamber view, showing apical left ventricular hypertrophy (arrow) and left atrial enlargement. LA: left atrium, LV: left ventricle, RA: right atrium, RV: right ventricle.](jcu-23-20-g003){#F3}

![Two-dimensional transthoracic echocardiography in an apical 4 chambers plane and short axis view at the level of both ventricles, showing concentric hypertrophic cardiomyopathy. LA: left atrium, LV: left ventricle, RA: right atrium, RV: right ventricle.](jcu-23-20-g004){#F4}

![Actuarial survival curve for the different phenotypes of hyper-trophic cardiomyopathy (HCM) assessed by transthoracic echocardiography in a cohort of Mexican patients from the National Institute of Cardiology \"Ignacio Chávez\".](jcu-23-20-g005){#F5}

###### Demographic data of studied population
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^\*^Defined according echocardiographic parameters. SD: standard deviation, HCM: hypertrophic cardiomyopathy, ns: not significant

###### NYHA functional class of different types of HCM
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HCM: hypertrophic cardiomyopathy, NYHA: New York Heart Association

###### Echocardiographic measurements of the HCM types
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LA: left atrium, LVDD: left ventricular diastolic diameter, LVSD: left ventricular systolic diameter, LVEF: left ventricular ejection fraction, PASP: pulmonary artery systolic pressure, SD: standard deviation, HCM: hypertrophic cardiomyopathy, ns: not significant

###### Type of treatment, n (%)
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###### Causes of death of HCM
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HCM: hypertrophic cardiomyopathy
